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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress short channel effect when fine 
MOS.FET is used, by making the gate length of reading MOS.FET to be 
longer than that of MOS.FET constituting a source follower circuit. 
SOLUTION: Respective picture elements 10 arranged in a matrix form have 
photodiodes 1 1 converting light into carriers. Reading MOS.FET 12 is 
connected to the photodiodes 1 1 . Reading MOS.FET 12 operates as a transfer 
gate reading signal charges accumulated in the photodiode 1 1 to a charge 
detection node Nl . The gate length of reading MOS.FET 1 2 is set to be 
longer than that of other MOS.FET. Thus, short channel effect can be 
suppressed even if fine MOS.FET is used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcLxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the amplified type solid state camera which consists of 

MOS methods. 

[0002] 

Pescription of the Prior Art] Although the thing various in the solid state camera which used the semiconductor is known, 
generally, for example as a CCD method using CCD (Charge Couple Device), interchange line transfer type CCD which prepared 
CCD for a transfer between the photodiode and the photodiode of the following line is known, for example. 
[0003] Drawing 5 is the block diagram showing the outline composition of conventional interchange line transfer type CCD. 
[0004] After this CCD transmits the charge accumulated at the photodiode 103 to all pixel ****s at perpendicular CCD 101-1 - 
101-n and transmits it to level CCD104 for every level Rhine fbrther, it reads each pixel from amplifier 105 in series. 
[0005] However, by the above-mentioned CCD method, there were a problem that the potential about 10 [V] is required for 
read-out of the signal charge accumulated to the photodiode 103, and power consumption increases since 0 [V] potentials and 
minus potential are fiirther needed at the time of the charge transfer by CCD, and a problem that system-on-chip-izing was 
difficult in order to use CCD. 

[0006] As a solid state camera which solved this point, the MOS method attracts attention. An MOS method arranges the 
switching device which becomes each pixel from a photodiode and MOS-FET in the composition which chooses a pixel by the 
grid-like address line. 

[0007] Drawing 6 is the block diagram showing the composition of the amphfied type solid state camera of the conventional 
MOS formula. Signal lines 401 and 402 and - are arranged in the shape of a grid with the control signal lines 301 and 302 from a 
vertical-scanning circuit, and and, as for this solid state camera, the pixel 200 is arranged in each of that intersection part, 
respectively. Each pixel 200 consists of the photodiode 201 which changes light into a carrier, MOS-FET202 for read-out (TG), 
MOS-FET203 for amplification, MOS-FET204 for line selection, and MOS-FET205 for reset, and shows the circuitry to drawing 
7. 

[0008] The sign 3 1 1 ,3 1 2 in this drawing 7 is the control signal line of MOS-FET202 for read-out (TG), and MOS-FET205 for 
reset, respectively, and a control signal is sent out to this control signal line 3 1 1 ,3 1 2 from the vertical-scanning circuit 300. 
Moreover, 41 1 is a drain wire and predetermined voltage is impressed. 

[0009] After the pixel 200 chosen by the vertical-scanning circuit 300 sends the signal charge accumulated to the photodiode 201 
to MOS-FET203 for amplification through MOS-FET202 for read-out and amplifies it by this MOS-FET203 for amplification, it 
is sent out to signal lines 401 and 402 and --. 

[0010] The charge which the horizontal scanning circuit 550 "turned on" on switching devices 501 and 502 and - one by one, 
consequentiy was sent out to the level signal line 5 1 0 is sent out through amplifier 5 1 1 outside. 

[0011] Drawing 8 is the important section cross section of the circuit shown in above-mentioned drawing 7 , and shows the 
cross-section structure of a portion of resultin g in MQS-FET203 f or amplification through MQS-FET202 for read-out, and the 
charge detection node N 1 1 , from the photodiode 20 1 in drawing 7 . 

[0012] The sign 600 in this drawing is a P type sub substrate (P-SuB), and the field oxide film for isolation in 601 and 602,702 
are the P type well sections (P-Well). 603 is an N type difiusion layer for forming a photodiode, and 604 is an N type diffusion 
layer equivalent to the charge detection node NIL And the gate electrode 606 is formed through the gate oxide fihn 605, and 
above-mentioned MOS-FET202 for read-out is constituted. 

[0013] On tile otiier hand, 703,704 is N+ diffusion layer formed in tiie P type well section 702, tiie gate electrode 706 is formed 
in tiie bottom ttirough tiie gate oxide film 705, and above-mentioned MOS-FET203 for amplification is constituted. 
[00 1 4] And tiie N type diffusion layer 604 of MOS-FET202 for read-out and tiie gate electrode 706 of MOS-FET203 for 
amplification are connected witii tiie aluminum wiring 607, and it is in contact witii tiie N type diffusion layer 704 and drain wire 
401 of MOS-FET203 for amplification. 

[0015] Moreover, 801 is a layer insulation film and tiie gobo 802 witii which opening of the optical incorporation moutfi 803 was 

carried out is formed in tiie upper part. 

[0016] 

[Problem(s) to be Solved by tiie Invention] However, tiiere were the following troubles in tiie above-mentioned conventional 
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amplified type solid state camera. 

[0017] That is, in this situation, although gate length becomes short and a gate oxide fihn is also becoming thin simultaneously 
with detailed-izing of an element, in order to suppress a short channel efifect, also making deep concentration of the well which 
forms an element is performed. The photodiode 201 which changes light into a carrier is the N type difiusion layer 603 formed 
into the P type well section 602, if the concentration of the P type well section 602 increases, in order to obtain the predetermined 
amount of saturation signals, it is necessary to also raise N concentration according to P well concentration, and the concentration 
of this N type difiusion layer 603 also increases. Consequently, junction electric field become steep and the white blemish picture 
defect by junction leak increases, since [ in addition, ] junction becomes shallow - a long wave - the spectral sensitivity by the 
side of merit deteriorated, and there was a problem that the read-out voltage of a charge also became high 
[0018] It was made in order that this invention might solve the conventional trouble like ****, and even if the purpose is the case 
where detailed-ized MOS-FET is used, it is offering the amplified type solid state camera which can suppress a short channel 
effect. Moreover, the other purposes are offering the amplified type soUd state camera which can prevent a white blemish picture 
defect, sensitivity degradation, and the increase in signal read-out voltage. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the feature of the 1 st invention The well section 
formed in the principal plane side of a semiconductor substrate and the aforementioned well section a part The photoelectrical 
transducer which is formed in a fi-ont-face side and has the aforementioned well section and reverse conductivity, MOS-FET for 
read-out which reads a signal charge fi-om the aforementioned photoelectrical transducer, In the amplified type solid state camera 
equipped with the detecting element which carries out voltage conversion of the aforementioned signal charge, a means for reset 
to initialize the potential of the aforementioned detecting element periodically, and the source follower circuit which carried out 
coupling to the aforementioned detecting element It is in having the structure where the gate length of aforementioned MOS-FET 
for read-out becomes longer than the gate length of MOS-FET which constitutes the aforementioned source follower circuit. 
[0020] According to the 1st invention, also, for example in detailed-ized MOS-FET, the short channel effect of MOS-FET for 
read-out is suppressed. 

[0021] In the 1st above-mentioned invention, the concentration of the well section under aforementioned MOS-FET for read-out 
has the feature of the 2nd invention in it being lower than the concentration of the well section under MOS-FET which constitutes 
aforementioned MOS-FET for reset, and the aforementioned source follower circuit. 

[0022] According to the 2nd invention, even if it uses detailed-ized MOS-FET, for example, it is not necessary to increase the 

concentration of a photoelectrical transducer. 

[0023] 

[Embodiments of the Invention] Hereafter, the operation form of the amplified type solid state camera concerning this invention is 
e)q)lained. 

[0024] Drawing 1 is the circuit diagram showing the important section composition of the amplified type solid state camera 

concerning the operation form of this invention, and only one line is shown in order to simplify explanation. 

[0025] Although this amplified type solid state camera is the same as the circuitry shown by drawing 6 on the whole, the gate 

length of MOS-FET 12 for read-out which reads the signal from a photodiode among two or more MOS-FET which constitutes 

equipment becomes less longer than the gate length of other MOS-FET, and is the feature at the point which made concentration 

of the well section under this MOS-FET 1 2 for read-out lower than other well sections. 

[0026] Hereafter, the composition and operation of this operation form are explained concretely. 

[0027] Each pixel 10 arranged in the shape of a matrix has the photodiode 1 1 which changes light into a carrier, and 

above-mentioned MOS-FET 12 for read-out which constitutes the feature of this invention is connected to this photodiode 1 1 . 

M0S-FET12 for read-out commits the transfer gate which reads the signal charge accumulated at the photodiode 1 1 to the charge 

detection node Nl . The charge detection node Nl is connected to the gate electrode of MOS-FET 13 for amplification. 

[0028] M0S-FET13 for amplification is connected between the perpendicular signal line 31 and M0S-FET14 for line selection, 

and M0S-FET14 for line selection is connected between a drain wire 32 and M0S-FET13 for amplification. M0S-FET14 for 

line selection is turned on according to the address signal outputted to the control signal line 21 at the time of selection from the 

vertical-scanning circuit~20^ 

[0029] Furthermore, MOS-FETl 5 for reset is connected between the drain wire 32 and the charge detection node Nl . 
MOS-FET 15 for reset is periodically turned on according to the reset signal outputted to the control signal line 22 from the 
vertical-scanning circuit 20, and initializes the potential of the charge detection node Nl periodically. 
[0030] According to the above-mentioned pixel 10, if the control signal line 21 is chosen by the vertical-scanning circuit 20, 
M0S-FET14 for selection for the addresses in the pixel 10 connected to the signal line turns on. Then, as a result of activating the 
control signal line 23 and turning on MOS-FET 12 for read-out, the signal charge accumulated at the photodiode 1 1 is transmitted 
to the charge detection node Nl . 

[0031] Since ON control of M0S-FET13 for amplification is carried out according to the potential of this node Nl, the amount of 
current which flows from a drain wire 32 to the perpendicular signal line 3 1 will be controlled. That is, a stored charge is 
amplified by MOS-FET 13 for amplification, and is transmitted to the perpendicular signal line 31. 

[0032] While the upper limit of the perpendicular signal line 3 1 is connected to the supply voltage line VDD through the constant 
current source 41 which consists of MOS-FET, the soffit is connected to the level signal line 46 through MOS-FET45 a capacitor 
42 and for vertical-lines selection. Furthermore, MOS-FET44 a capacitor 43 and for a signal-line clamp is connected to the node 
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of a capacitor 42 and MOS-FET45. 

[0033] The charge outputted to the perpendicular signal line 3 1 is accumulated at a capacitor 43, and change of the potential is 
told to the level signal line 46 through MOS-FET45. The horizontal scanning circuit 50 will cany out ON/OFF control of each 
MOS-FET45 one by one, consequently the charge in every line will be sent out from amplifier 47 outside. 
[0034] Drawing 2 is the important section cross section of the circuit shown in above-mentioned drawing 1 , and shows the 
cross-section structure of a portion of resulting in M0S-FET13 for amplification through M0S-FET12 for read-out, and the 
charge detection node Nl , from the photodiode 1 1 in drawing 1 . 

[0035] In this drawing, the field oxide fibn 61 for isolation is formed in the main front face of the P type sub substrate (P-SuB) 
60. The P type well sections (P-Well) 62 and 72 are formed in the front-face side of the element field separated by the field oxide 
fihn 61 . Furthermore, the N type diflftision layer 63 for [ of the P type well section 62 ] forming a photodiode 1 1 in a front-face 
side and the N type diffusion layer 64 which becomes the charge detection node Nl which carries out voltage conversion of the 
signal charge are formed in part. 

[0036] Here, the formation conditions of the N type difiusion layer 63 are 300Kev(s) and a dose about P (Lynn) 8.0E12 
Atom/cm3 It carries out. And the gate electrode 66 is formed through the gate oxide film 65, and M0S-FET12 for read-out is 
constituted. 

[0037] on the other hand -- a part of P type well section 72 -- N+ type difiusion layers 73 and 74 are formed in the front-face side 
And the gate electrode 76 is formed in the bottom through the gate oxide film 75, and above-mentioned M0S-FET13 for 
amplification is constituted. 

[0038] The contact section 67 of the N type diffusion layer 64 of M0S-FET12 for read-out and the gate electrode 76 of 
M0S-FET13 for amplification are connected with the aluminum wiring 68, and the N type difiusion layer 74 of M0S-FET13 for 
amplification is connected to the drain wire 32 in the contact section 77. 

[0039] And the layer insulation film 81 is formed on the substrate 60 in which each above-mentioned element was formed, and 
the gobo 82 (for example, 4000-8000A aluminum film) with which opening of the optical incorporation mouth 83 was carried out 
on the photodiode 1 1 is formed in the upper surface. 

[0040] Drawing 3 is other important section cross sections of the circuit shown in above-mentioned drawing 1 , and shows the 
cross-section structure of a portion of resulting [ from the charge detection node Nl in drawing 1 ] in MOS-FETl 5 for reset. 
[0041] In part, that MOS-FETl 5 for reset should be constituted in a front-face side, the N type difiusion layer 64 equivalent to the 
charge detection node Nl and the N type difiusion layer 84 of the P type well section 62 shown in drawing 2 are formed, and the 
gate electrode 86 is formed in the bottom through the gate oxide film 85. In addition, 80 in drawing is equivalent to the drain wire 
32 shown in drawing 1 , and 87 is equivalent to the control signal line 22 shown in drawing 1 . 

[0042] In addition, although it does not appear in drawing 3 , the contact and wiring which the widening MOS gate inputs are 
connected to the difiusion layer 64. 

[0043] Drawing 4 is other important section cross sections of the circuit shown in above-mentioned drawing 1 , and shows the 
cross-section structure of a portion of resulting in a drain wire 32, from the perpendicular signal line 3 1 in drawing 1 through 
MOS-FETl 3 for amplification, and MOS-FETl 4 for line selection. 

[0044] a part of P type well section 72 shown in drawing 2 — the N type difiusion layers 91 and 92 are formed in a front-face side 
that M0S-FET14 for line selection should be constituted, and the gate electrode 93 is formed in the bottom through the gate oxide 
film 75 

[0045] [ as mentioned above, when the element constituted from four kinds of MOS-FET for the object for read-out, the object 
for reset, the object for amplification, and line selection in 1 pixel is taken for an example ] When a design rxile is set to 0.4 
micrometers and supply voltage VDD sets thickness of the gate oxide fihns 65, 75, and 85 to 70nm by 3.0-2.8v, only gate length 
of MOS-FETl 2 for read-out is set to 0.7 micrometers, and the gate length of other MOS-FET may be 0.4 micrometers. 
Moreover, when supply voUage VDD sets thickness of the gate oxide films 65, 75, and 85 to 140nm by 3.3v, only gate length of 
M0S-FET12 for read-out is set to 0.9-1 . 1 micrometers, and the gate length of other MOS-FET may be 0.6-0.7 micrometers. 
[0046] Furthermore, only P type well section 62 concentration under M0S-FET12 for read-out is set to 5E15cm-3, and the P 
type well section 72 under other MOS-FET is set to lE18m-3. 
'[0047]"ThusrwithMs"operation'form7sinceit'wasmade"for^te^ 

from a photodiode 1 1 to become longer than the gate length of otiier MOS-FET, it is in the situation using detailed-ized 
MOS-FET, and even if it does not make deep concentration of the P type well section 62 which forms an element, it becomes 
possible to suppress a short channel effect. Since it is not necessary to increase the concentration of the N type diffusion layer 63 
used as a photodiode 1 1 by this, there is an advantage which can prevent the white blemish picture defect by ** junction leak and 
which can also secure enough the spectral sensitivity by the side of ** length wavelength that the read-out voltage of ** charge 
can be stopped low. 

[0048] Even if a substrate forms P well structure into an N type substrate, without restricting to P type, it has the same effect. 
Moreover, it is not what also restricted a means to reset a detecting element to MOSFET. Furthermore, it is not what also 
restricted a means to activate a source follower circuit to MOSFET, and the capacitor combined with the input gate may be used. 
[0049] 

[Effect of the Invention] Since it has the structure where the gate length of MOS-FET for read-out becomes longer than the gate 
length of MOS-FET which constitutes MOS-FET for reset, and a source follower circuit according to the amplified type solid 
state camera which is the 1st invention as explained to the detail above, even if it uses detailed-ized MOS-FET, it becomes 
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possible to suppress a short channel effect. 

[0050] According to the amplified type solid state camera which is the 2nd invention, it sets to the 1st above-mentioned invention, 
tiie concentration of the well section under MOS-FET for read-out Since it was made lower than the concentration of the well 
section under MOS-FET which constitutes MOS-FET for reset, and a source follower circuit Even if it uses detailed-ized 
MOS-FET, it is not necessary to increase the concentration of a photoelectrical transducer, a white blemish picture defect and 
sensitivity degradation can be prevented, and it becomes possible to stop signal read-out voltage low moreover. 



[Translation done.] 
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[ 0 0 2 6 ] OT, :^mmm.<omm.-(/m$:Mm 
izmm-i. 

[ 0 0 2 7 ] V h >j y ^xmzRWi-^titz^m^ 1 0 
it. m^^v Tiz^m-ti 7 b 7}-- H 1 1 s-it 
c:«7*br-f^-Hi iizii. ^%m<7)imim 
-risicomi^iii trnm o s • f e t 1 2 tmi^^ivz i ^ 

I.. M^^tiiLfflMOS • FETl 2{i7* h^-f;t-h' 
1 1 t3#a§il/efi^«?^S:«it^tlJ K N 1 

20 HN 1 Ji. tafifflMO S • FET 1 3<oy-VWz1^ 
1^^tlX\'^t. 

[00 28] iiUfflMOS ■ FETl 3{4, SEfi-f« 
3 It^-^yStRfflMOS • FET14t£0lSIt««?S 
tl. ti-z¥U^ym2bmmMOS • PETISJ: 
(Timzii 9 ViStRffl MOS-FET14 !{)«tgffi$iX-C 
V^|,. y-OmiRmmOS ■ FET14(i. Sil^III 

ss 2 0 p^mwm^m 2 1 iztnij^tif^r k uy.mmz 

^'iXmiRmz:^y^til. 
[0029]$^>l3, h'U>fyift3 2!;m#«!lliy-K 
30 N 1 ttfOHWi'J-fcy hfflMOS ■ FETl 5*^'^§ 
fLTV^^. 'J-b y hfflMOS ■ FETl 5{±, Sit^ 

IIISS2 0*^^$Jfflim-^ii2 2t;:aJ:'j$ii/c'J-fey hfi^ 

[0030] ±Mmm 1 OlCiixtf, SB^5iEllISS2 0 

Sg$iX-CV>SB^l OrtOTKl^XfflStRfflMOS • F 
ET14*s^y1-|>. «V^t:, SiIWt^ll2 3*iiS14-fb 



[0021] m2(7)mmmit. ±fam 1 soigH^tfe 
Meu-fe-y hfflMos • FETiatJfMfey-:^7 

^nriHlKi&ffi^-fl>MOS • FETTO'>x;l^(7)ie 
[0022] m2:7)f&BBtcJ:ix{f . fi?i);i(ffSitWfl:MO S 

[00 23] 



^tixm?^\^LmMos ■ FETi 25:J^y■rl.iS:*s 

40 7 h /'f Jf- F 1 1 (c#a§it:ftii^«ffi*^'lffi«!aj 
y-HNlMSjI$ni.. 

[003 1 ] z<r)y- HN 1 (7)n.mzmtxmw^Mo 

S • FET 1 Smy^m-^Mtztb. HL--^ i^*l3 2 
*>^,*t«-f IS 3 1 '\iim-Sm^ftA^'*>P?ii& ^biZ 
=5:1.. t=5rfc%, S«l^{±, tgfifflMOS • FETl 

sizx-oxmm^tix. mm.m^i^^i'^v^^ti^. 
[00321 mm^m i <?)±m±. mo s • fet 
x-m&^ti^^fmA 1 iiYLX'^m^y^ wd 

DtCffiS^^ni.-*- -?-<0T®i:=if-r^N'i^^'4 2at;ffi 
50 my^ym^cOMOS ■ FET4 5$-:n-tf 7j<^# 
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05 - FET4 5tnnmmzli. ^^r^-^i^^AStm 

^m^yrmcomos ■ FET4 4*»'^$^^Tv^ 

[0033] *afi-f*83 1 ^idJ:^]§ix;^c«?t{i^-vvN' 
i'^'4 3t#||$iX. -?-<?)«fl[<^3£to^'M0S • FET 
4 5 ^jiL-C7kTfi-fill4 6 l,zmi (=tl^, TKT^jfeU] 
ei50{i. «-MOS • FET4 5$rm3i-V/:t7$IJffll 
-ecoJSm. l7'fyri:<0«^*<Ty7-4 7*»/o^h 

[ 0 0 3 4 ] 02 {±, ±150 1 iZTFifcmmmmm 
mx'S)*}. 0i*c7)7*hr-Y:t-h'i 1**^. m^^ta 

tfflMOS ■ FETl2RVVMmiiiJ~YNlim 
l^UfflMOS • FETl 3JcSSg?^c7)Bfffi«3S^^L 

[00 3 5] RHlCiJl^T. PM-t^r^« (P-Su 
B) 6 0O±«MCC{i. ^^^SM'O^'fWl'HiE'fkM 

6 l*«}eBg?i^TV^S, 7-<-;l'h:BJ^tJg6 Ifci-DT 

We 1 1) 62. 7 2*^}g^§ix-CV^I>, PM 
x/PgP 6 2 c7)-g|5aiiili(:{i, 7tYr^:^-]'ll 

m^titzibcoumm 6 3 1 . m-t 

^1-I.«?t«!aiy - K N 1 fc^S N^til 6 4 1 

[00 36] C^T, NSfi£g5t;i6 3cO?efi£*mi, 
;i(fP (Uy) SrSOOKe V, K~XS$r8. OEl 

2 awcd3 t-r-s. -euT. y-m^m6 5t:itL 
xy-hmmeemm^tL. m^f-iaimos ■ fe 

[0037] PM'>x;HK7 2fO-SP«ffifflfc 

{i, N+Mfi£tS:Jl7 3, 7 4*5jg(K?irTV^-l.. -E-L 

iff)±mizjr-}-mim7 5i:ifrtxy-hmm7 

6mfS.^tl. ±faiMififflMOS • FETl 3*iffl^§ 

[00 38] m^taimMOS ■ FETI 2i?)NSt£i[ 
^64C03y^:? hgR6 7tlilimMOS • FETl 3 
(7)^r--h«ffi7 6i:{i. 7)l^^Wl^6 8-Cmm^tl. t 
t^mm^MOS ■ FETl 3<DNmma7 4ti^^>'!' 



s^«iajy-KNHiffl§-rsNara®6 4i:. ns 

ra«8 4*gg«$n. ^co±ffl!It^--hffi^tK8 5S: 
■fYbXy-h^8 6tim^$iiX^^l. ^rfcs 
S0{i. 01tw55t?tHU-<i'ig3 2tCfflil. tfz8 

[0042] ^STfes 03tC{±^-CV>^V^*<. fi6tJ:Ji6 

4 {^JiiMHi M o s h <0A:ft1-S 3 >- N t Beta** 

[ 0 0 4 3 ] 04{i. ±120 1 iZ7f:Ltcm^<^mm^ 
10 »fffi0T-J) "9,01 * CDSlIffi^iSB 1 , ii«SfflM 

05 • FETl 3&t;f7^yaai?fflM0S • FET14 

[0044] 02t^L7tPS'>xyl^72(O-gKffi 
HWi. 5-fyjitRfflMOS ■ FET14$-fflfitr'^ 

< -. ^mShBm9 1 . 9 2*5?e«$n.. ^ff)±Mkzy~ 
h, 

[0045] ±iEt^>:i-5(c. lM*(*ltc. 
20 ffl. 'J-t y bffl. ti1@ffl&t/'7^>'StRffl<!04fflicOM 
OS - FETT«EKL^^^$-WCJ:-:>^J^-&(CfcV» 
T , fT-f Wl'-ZPSr 0 . A/xmbL. mJSIiffi V D D 

m. o~2. 8v'r-y-hK'fi:Ji6 5. 75. ssco 

|^^70rat-f&i:#. M^^ajLfflMOS • FETl 
2<0y-h^;^^0. 7jLtmi: t, flli<50MOS • FET 
<nY-V^\iO. 4;timt-ri,, ^yt:. mas^IVDD 

*«3. svX'y-mimes. 75, 8 5<oMJi^i 

4 0niiii;-f-i)il=(i. ^^^JliLfflMOS • FETl 2(7) 
'M-b:R«0^0. 9~1. l^tmfcL. flfiiOMOS • F 
30 ETC0^-'-b:^S0. 6~0. 7jimfth. 

[0046] ^tot,Z. m.?f-^LmuOS ■ FET12T 
<r>Pmf73.)V^t2m^<r>?)-^mi.\i5Rl 5cin-3t 
L. ffllfiOMGS • FETTiOPS'>x;l'SS7 2J±1E 1 
8m-3fc-t'S. 

[0047] dioi ^ \,z:^mmx:\i. ythy^:f 

-HI l*>^><7)^^S:a;^tilttffi;^JULfflM0S • FE 
T 1 2ff)y-hMi)\ flficOMOS • FET«^'-h:gj: 
'0{>^<^j:l^oizl,t:(OX\ Wmmos ■ FET& 



hg87 7-Ch'W^ 2 ^Ztm^iXX^'^h . 

[ 0 0 3 9 ] t -c. lii^m^Fm^^titim. e o 
±i,zitm^mim8iim^^ti. ^cr>±mi>zii. m. 

02.;^'^P8 3*<7th^-^5r-Kl l±fMP$tl7tjE 
^«82 (fi?iR{f4000~8000A<OT;l'SK) 

[ 0 0 4 0 ] 03 {±, ±IB0 1 iZ7jklfz}B\^m<DWU 

^mmxh '^co^^mm y - k n i -t 7 

VfflMOS • FETl 5fcSl.^i?^cr)|lrffi«3g$:^LT 

[004 1] 02t^S^LitPS'>x^l^6 2c7)— gS^® 
fflStJi. U-fe-ybfflMOS -FETl 5i:m^-t«. 



m\^^Wzh'>X. S?-i^SrJ^«-r^Pi!'^x;l^6 2 

40 <7)mim <i^j:<xi>. Mi-^ ^^u^mmu-ti z 

t*>Trfgt=S:-S., ^tiizX'O. 7*h/-<^-Hl li 

(DS-^ *j-:?izii ^mmiSimi^izf^<^ t m- 
(znM<r>m^\^Lm.i^<ntt:LtUX't 

[0048] fflR(i:PStlll.Clt^<- NSfflg^'t 

p^:^mm.^m^Lxi,mm<^m^t^hh. ttz.m 

iijSP?: 'J -b 7 h-r M O S F E TfcRSo/i i,c7)f 

50 $f>t. y-x^^rorms&^vStt'fbr^f^s 
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[0049] 

■ FETff)y-VM^V-t'y hflaMOS ■ FETRX/V 

[0050] m2(mmTh mmmmwmmmizx 

ETT<!0'?i;l^(7)aUg«. 'J-t'y hfflMOS ■ FET 
R-(/V~:^7it^TmmmiS.-thMOS ■ FETTCO 

^jiii^^ffimmi 0 i>ffi< L.;t«-c. laffl-fbMos • f 

[02] 0Uc^t;tllIS|iOgSi5MHT-$)S. 



[03101 t5^L^^III!Sc7>fl!t<7)SOTfEE 
[04 1 0 1 t^L!tlsIKc7)ffi«0! 
[ 0 5 HM^^O'f y ^ 5 >f ylKSMC C D colHB&fflfiKS: 
^■t7'n.y:70-C(ftl.. 

[061 (^*iOMOSTt<01tl^iIf*S8«gS«om^ 

[071 lM*iOMOSiii<oJ9(gMiaf«iftSacoiBigco 

[081 muzTjktfzwcrmmmmThh. 

10 [ff#C7)iSiH3] 

10 Big 

11 

1 2 S£;^^ajLfflIVIOS • FET 

1 3 iilifflMOS ■ FET 

14 ymSimmOS ■ FET 

15 U-b-yhfflMOS • FET 

6 0 PS-'f:;'^^ (P-SuB) 

62,72 PS'^x/l^ (P-We 1 1 ) 

63. 64 mmm 

20 6 5 y-Me« 

7 3, 74 NSffiilM 

Ni rnmktay-}' 



[01] 



[03] 



,20 



vuu 



31 



k32 



^1 ,_ 






^ ! 






,23 j 












— r- 
_J 








P-Well 



P-SuB 
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[051 




1 76 



22 

93 [r;3-32 




P-6uB 



105 



'-103 



102 



S"^03 



V 

104 



101-n 
V 



102 



-^03 



i 

m 

c 

o 



102 



"-103- 
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[06] 



[07] 



300 

301 



ir401 



-^3 



J02 



204 290 



511 



501 



I 
I 

I 

260 



2Q0 



, J---n 



' I 



,510 



550 




c312 



203 '^N11 Hp^^^ 



02 



1-200 



[08] 




103 



-802 

eol 



601 201 



6.06 QOS 




603 



P-Well 





704 



P^SuB 



601 



.r600 
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